The literature on the virucidal activity of various chemical agents has been recently reviewed by Dunham (1954) . Many of the reports are fragmentary and widely scattered, and the data available were obtained under a wide variety of conditions of test.
This study was undertaken to compare the virucidal activities of representative, commonly employed, antiinfective agents against two dissimilar viruses under the same experimental conditions. Because viruses themselves lack demonstrable metabolic activity, the methods employed were based primarily upon the phenol coefficient method (Reddish, 1954) . Vaccinia virus and influenza A virus were chosen as the two test viruses because of their biological dissimilarity and the quantity of information available about them.
MATERIALS AND METHODS
Preparation of viral inocula. Influenza A virus. The PR-8 strain of influenza A virus was maintained by serial passage of 0.2 ml amounts of dilute inocula (10-4 to 10-7) in the allantoic cavity of chicken embryos in the tenth or eleventh day of embryonic development. Eggs were incubated at 36 C for 40 hours after infection, and all viable eggs were chilled in the refrigerator (8 C) overnight before collection of allantoic fluid. Dead embryos were discarded. Infected allantoic fluids were pooled and enough inactivated (56 C for 30 minutes) normal horse serum was added to make a final concentration of 20 per cent. The inoculum was then distributed in 2.0-ml. amounts into ampuls which were stored at -70 C (in a dry ice chest). One frozen ampul from each pooled inoculum was thawed and titrated for infectivity in eggs before that inoculum was used in virucidal tests. Vaccinia virus. The New York City Board of Health strain of vaccinia virus was maintained by serial passage of 0.2-ml amounts of diluted virus (10-3 to 106) on the chorioallantoic membrane of 10-to 11-day chicken embryos. The creation of the false air sac in the eggs was greatly facilitated by the use of the Vir-Tis egg punch.2 The infected eggs were incubated for 4 days at 36 C. Chorioallantoic membranes showing well-developed pocks were removed, pooled, and homogenized in saline to make a 10 per cent suspension by weight. The suspension was clarified by centrifugation, and sufficient inactivated normal horse serum was added to make 20 per cent by volume. The pooled inoculum was then distributed into ampuls and stored at -70 C as described above.
Infectivity titrations in embryonated eggs. Serial decimal dilutions of inocula or virus-agent mixtures were made in physiological saline and 0.2-ml amounts of each dilution were inoculated into groups of 6 to 10 eggs each. Influenza -A virus. Eggs inoculated with influenza A virus into the allantoic cavity were incubated for 48 hours at 36 C. All viable eggs were chilled overnight at 8 C before collection of allantoic fluid. Dead embryos were discarded. The presence or absence of viral hemagglutinin in allantoic fluids from individual eggs was used to indicate that infection and viral multiplication had occurred. Hemagglutination tests were candled daily for 6 days after inoculation. Emwere performed as described by Hirst (1942) and bryos that died within 24 hours after inoculation were modified by Salk (1948) . Vaccinia virus. Eggs inoculated discarded. Thereafter, dead embryos and embryos still with vaccinia virus onto the chorioallantoic membrane living on the 6th day after inoculation were examined for the presence of typical pocks on the chorioallantoic membrane. The presence of pocks on the chorioallantois of living or dead embryos was used as the criterion of infection. Embryos that died 3 or more days after inoculation without the formation of pocks on the chorioallantois were discarded. The contact-dilution test. One-half ml amounts of undiluted viral inoculum were added to 5.0 ml of the solution to be tested and to 5.0 ml of saline, respectively. Immediately following an incubation period of 10 minutes at room temperature or in a 37 C water bath, the mixture was diluted in serial 10-fold steps through 10-8, and each dilution was subinoculated into eggs as described above. By appropriate scheduling and planning, dilution of each mixture and inoculation of eggs with the mixture was completed within a period of 3 minutes without difficulty. The viral inocula and the solutions to be tested were adjusted to the appropriate temperatures before mixing in vitro. toxicity of the various preparations tested for eggs. Thus, any chorioallantoic membrane inoculated with vaccinia virus which showed a lesion that resembled a true pock was regarded as infected. Further, many preparations could not be properly evaluated for virucidal activity because the embryos were killed by them. On the other hand, it was impossible to determine without extensive investigation whether or not a preparation was injuring the cells of the membrane sufficiently and in such a manner as to prevent adsorption or penetration of virus. Nor could the absence of viral hemagglutinin or typical pocks on the membrane be considered as proof of the complete absence of viable virus in the mixture. Consequently the data presented here must be regarded as comparative only and interpreted within the limits of the procedures employed.
RESULTS

Data
DIscussIoN
Many investigators have used influenza A virus or vaccinia virus to study the virucidal activity of several types of antiinfective agents (Dunham and MacNeal, 1942 , 1943 , and 1944 Klein and Stevens, 1945; Klein et al., 1948; Krueger, 1942; Stock and Francis, 1940; and Wagner, 1951) . Despite the fact that a variety of methods were employed in these studies, there is, in those instances where the same preparations were tested by different investigators, general agreement among them and with the data presented here.
The problem of autointerference in detecting small quantities of infective virus in the presence of inactive virus has been emphasized by Henle (1950) . Autointerference has not been reported to be associated with vaccinia virus multiplying in the chorioallantoic membrane. However, the Henles (1947) (1952) have also demonstrated that Aspergillus niger introduces a hydroxyl with the alpha configuration at carbon-11 of progesterone, 17a-hydroxyprogesterone and 11-desoxy-17-hydroxycorticosterone (Reichstein's substance S).
All of the organisms noted in the above citations, with the exception of Cunninghamella blakesleeana, introduce a hydroxyl with the alpha configuration at carbon-11. C. blakesleeana is capable of 11i-hydroxylation at carbon-11. Other organisms reported to be capable of introducing a hydroxyl with the beta configuration at carbon-11 are Streptomyces fradiae (Colingsworth et al., 1953; Haines and Colingsworth, 1953) and strains of Curvularia (Shull and Kita, 1953) .
In addition to hydroxylations at carbon-il, a number of other oxygenations are known. The above cited papers plus those of Arnaudi (1951 Arnaudi ( , 1954 , Perlman ei al. (1952) and Meystre (1954, 1955) 
